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these arms are supported on each of the four pillars PP. There are thus eight electrodes, of which four are in use at once and the other four are ready to replace these as they become too short for further use. To replace an electrode it is lifted up to clear the furnace, swung out of the way and a fresh electrode swung over the furnace and lowered into position, Electrical connection with the electrode holder is made by the flexible metallic conductors, CC, which fold up when the electrode, is raised; a vertical rod, serving to keep them in place. Electrical connection to these conductors is made by a fixed system of bus-bars, B, with which each electrode arm engages when it is swung into jxttitkm. The electrodes are therefore automatically disconnected from the electrical supply when removed from the furnace for changing. The four-electrode furnace shown, having two pairs of series-arcs, has nearly perfect symmetry of heating. It has also the advantage that the electrical supply busbars, being all brought to the same {»oint, can be thoroughly interlaced and thus the inductance of the system can be kept low and a power factor can be as high as o.cj7 with 12,000 amperes,
In the four-electrode Keller furnace simple alternating current is used, and each electrode must be in correct adjustment in order to maintain the right voltage in the furnace, to equalise the voltage in the arcs which arc in series, and to equalize the current in the electrodes. This in accomplished by hydraulic control of the electrodes. They can be lifted or lowered individually or in certain combinations. It would probably be better to use two-phase current, each phase being supplied to a pair of electrodes situated at opposite corners of a square. Mr, Keller suggests the use of three-phase current using three or six electrodes,
The furnace Is used to finish steel which has been made in the open-hearth furnace. A charge of 7.5 tons of steel containing 0.15 per cent, carbon, 0.06 per cent, sulphur, and 0,007 per cent, phosphorus, required two hours 45 minutes in the furnace with an average power of 750 kw,, yielding a steel having 0.443 per cent carbon, 0.009 per cent, sulphur and 0.008 per cent, phosphorus. The energy consumed per ton was 275 kw.-houra. The electrode loss was about 26 Ib. costing 80 cents per ton of steel. This figure does not apparently include the cost of the waste ends and should probably be somewhat higher,
SINGLE-ABC OR CONDUCTXNG-HBARTH FURNACES
Girod Electric Steel Furnace.—Paul Girod started electric smelting in 1898 with a plant of 28 h.p, making ferro-alloys. This
18 the Manufacture of Iron and Steel," Trans. Am. Electrochem. Soc., xv, 1909, p. no.undum Furnace, F. A. J. FitzGerald, Electrochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
